The following research undertakes a historical review of this technology with specific highlighting of its advancement in medical diagnostics as well as the therapeutic functionality of wireless capsule endoscopy. Without restriction to the gastrointestinal tract alone, the review will additionally investigate the developments in the technology of micro-robots guided through the magnetic power and are capable of navigating through multiple forms of air and fluid filled lumina as well as cavities within the body. All these capabilities are of use in the utilization of minimally invasive medicine.
Introduction
Even with the reduction in incidence and mortality in gastric related complication cases globally, it remains as the second most deadly digestive neoplasm. Worthy to note is that intestinal metaplasia and dysplasia are precursors to cancer [1] . In this case, identifying these lesions among patients preceded by follow-up of the afflicted areas can provide a means of early diagnosis and treatment. Furthermore, it could, therefore, bring about an enhancement of patient survival [22] . Therefore, wireless capsule endoscopy is a formidable resource used in medical screening and diagnostic procedures.
It involves the swallowing of a small capsule whose movement in the body is determined by natural peristalsis as well as gravity within the human gastrointestinal tract [2] . This capsule is fitted with a camera which is integrated to allow for the visualization of the small intestine region which in the past would not be accessed using traditional flexible endoscopy [23] .
Furthermore, as an endoscopy resource, it allows for the localization of bleeding sources in the midst of the gastrointestinal tract and the identification of diseases, for instance, inflammatory bowel disease otherwise known as Crohn's diseases, tumors as well as polyposis among others [3] . The process of screening and associated diagnostic efficacy of wireless capsule endoscopy more so within the stomach region is limited by multiple technical difficulties [5] . These include, inadequate active capsular positioning as well as orientation control.
In addition, there is the absence of therapeutic functionality within most commercially available capsules due to limitations of the volume of the capsule and the storage of energy [6] . In this case, the likelihood of the usage of bodyexogenous magnetic fields in guiding, orienting, powering and operating the capsule as well as its mechanisms has led to growing interest in research of magnetically guided capsule endoscopy.
BACKGROUND
Multiple methods are accessible for the enhancement and emphasizing of mucosa irregularities and for augmenting the visibility of structures identified below the surface of the mucosa. The most critical techniques entail narrow band imaging, magnification endoscopy, chromoendoscopy, confocal laser endomicroscopy, and optical coherence tomography as well as magnification endoscopy [22] . These methods have normally been evaluated against each other or integrated on the basis of their effect on diagnostic accuracy. However, a real distinction between chromoendoscopy as well as all competing methods is identified in the absence of augmented hardware [21] . Chromoendoscopy needs no change in hardware of the imaging system itself [7] .
CAPSULE ENDOSCOPE DESIGN
The core concept behind the design of the capsule endoscope has not undergone significant changes over the years. The external shell of the capsule entails a biocompatible polycarbonate material with the half-spherical ends being transparent with surrounded image LED sensors. Adjacently behind the sensor lays the ASIC which is responsible for the processing of signals and radio transmitter unit control. The radio signal normally transmitted is based on the Industrial Scientific and Medical Band channel of 434.79 MHz [8] .
Power is availed by a singular or multiple button cells which are compactly fitted within the capsule. Furthermore, the size of commercially available variations of the capsule is normally less than the full dimension of 32 mm in length with a diameter of 13 mm to allow for ease in swallowing [9] . The method of using a single camera does not provide a full guarantee in the process of screening since the orientation control of the capsule cannot be achieved [10] . As such, this challenge can be tackled by introducing a camera with a broader viewing angle for new versions [20] . In addition, capsules with many cameras have also been introduced such as the PillCam COLON used in colonoscopy as well as the PillCam ESO utilized in esophagus examination with the inclusion of double end facing cameras [11] .
STATE OF RESEARCH AND DEVELOPMENT
It is noted that form the year 2010, commercial variations of the wireless capsule endoscopy did not have active propulsion as well as orientation control. In addition, they were mainly applied in targeted use for video-based screening as well as mucosal pathology diagnosis for regions such as the esophagus as well as large and small intestines [12] . The full screening of the gastrointestinal region using traditional gastroscopy could not be achieved. As such, the clinical advent of magnetically guided capsule endoscopy which utilizes magnetic fields as a means of orienting and propelling the capsule marked the beginning for a patient-friendly capsule-based option to gastroscopy [13] .
NON-MAGNETIC MINIMALLY INVASIVE TECH-NIQUES IN GASTROENTEROLOGY

Active locomotion
From the start of the clinical gains of wireless capsule endoscopy as a formidable diagnosis resource for the gastrointestinal tract, the formulation of a vigorous momentum system has been the foremost objective of research factions working towards the advancement of this technology [14] . The passive capsular motions, impacts of peristalsis as well as gravity are all factors that have restricted the technology in regard to diagnostic efficacy [24] . In addition, the absence of position, orientation and velocity control has lead to unfulfilled pathological screening [15] . In this case, development of active propulsion methods and associated technological advancements in wireless capsule endoscopy call for a complete understanding of the geometry as well as the biomechanics of the gastrointestinal tract [16] .
Physiological sensing and therapeutics
In augmentation to video imaging, wireless capsule endoscopy technology for measuring intraluminal physiological environments can be of extreme usage for gastric functionality monitoring. Disorders for instance gastroparesis as well as chronic constipation can interrupt typical gastric motility [17] . Furthermore, in regard to physiological parameters, for instance, intraluminal, pressure, Ph, temperature, the complete and regional gastrointestinal transit times are vital for measuring diagnosis of such gastric disorders [18] .
MAGNETICALLY MINIMAL INVASIVE TECHNIQUES IN GASTROENTEROLOGY
Magnetic fields externally generated from a patient's body can be put to use in exerting translational and rotational forces on the capsule since it is embed-ded with permanent magnets or materials that are magnetizable [21] . In this case, active locomotion methods that make the use of shape memory alloys, electrical motor drivers as well as piezo drives otherwise known as internal locomotion techniques require augmented internal power supplies to operate [19] . In addition, they also require external tethering using flexible power cords. Therefore, the usage of magnetic fields of capsule locomotion makes wireless capsule endoscopy realistically wireless based on its external locomotion mechanism. Furthermore, positioning, orientation and capsule velocity control in the augmentation of the magnetic fields could also be harnessed to generate power for the capsule and charge its batteries for localized imaging within the body [20] .
WHY IS ODOMETRY IMPORTANT IN ENDOSCOPY
According to Turan, it is vital that all forms of modern reconstruction of 3D mobile applications use a modular fashion that comprises of key frame selection, 3D based shading, sparse dense pose alignment and pre-processing. These methods are important in odometry endoscopy because they solve the problem of real time precise localization by allowing for active control of the endoscopic robot capsule.
CONCLUDING REMARKS
Magnetic capsule endoscopy for usage in diagnostic procedures for regions such as the gut and colon are faced with three main concerns. The first being extensive complications in gastric preparation. Secondly, another concern is the absence of capabilities in biopsy and thirdly the comparatively timeconsuming examination process in comparison to traditional gastroscopy or colonoscopy.
As such, the general consensus among clinicians seemingly points to magnetically generated capsule endoscopy offering no specific diagnostic benefits over traditional gastroscopy of the upper gastrointestinal tract. In this case, the efficacy of magnetically generated capsule demands for targeted investigation for individual diagnosis of disorders.
